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EARTHING SWITCH WITH THREE SWITCHING POSITIONS 

Technical domain 

The invention relates to a high or medium voltage 
electrical or isolating switch with three switching 
positions with an earthing position^ comprising a 
closed and sealed enclosure that can be filled with a 
5 dielectrically insulating gas, containing a mobile 
switching element free to move along an axial direction 
to electrically connect two conducting bars at 
intervals from each other and also including a fixed 
earthing contact that will be electrically connected to 

10 one of the two conducting bars through the switching 
element when the switch is in the earthing position. 

Such an SF6 GIS (Gas Insulated Switch) type 
earthing switch is known, for example as disclosed in 
EP-1128509. In this isolating switch, two fixed 

15 breaking contacts fixed to two conducting bars coaxial 
with each other and the fixed earthing contact are 
superposed along the said axial direction. This known 
arrangement has the disadvantage that it is large, 
complicated to make and expensive. 

20 EP-824264 discloses a GIS type isolating switch 

similar to that disclosed in EP-1128509 but in which 
the fixed breaking contacts are installed on two 
conducting bars approximately perpendicular to each 
other. In this known arrangement, the switching element 

25 is moved along an axial direction that is oblique to 
the two conducting bars which introduces complications 
and increases manufacturing costs. 
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The GIS gas insulated type isolating switch with 
three switching positions disclosed in US-5134542 
includes two switching elements for each phase, one of 
which will connect two fixed breaking contacts each 
5 fixed to one of the two conducting bars, and the other 
being designed to connect one of the two fixed breaking 
contacts to the fixed earthing contact. This 
arrangement also has the disadvantage that it is 
complicated to make and expensive, 

10 The purpose of the invention is to propose a high 

and medium voltage electrical switch, particularly a 
GIS type isolating switch with three switching 
positions and an earthing position as defined' above, 
that is simpler to make, more economic and not as large 

15 particularly for configurations in which the conducting 
bars are approximately in line with each other or in 
which the centre-lines are approximately in the same 
plane and for example are at an angle of 90° from each 
other . 

20 Thus, the purpose of the invention is an 

electrical switch like that defined above, 
characterised in that the fixed earthing contact is 
offset from the path of the switching element along the 
said axial direction, in that the switching element 

25 forms a Y with a contact pin such that the contact pin 
and the fixed earthing contact engage in each other 
through displacement of the switching element along the 
said axial direction. Furthermore, a first fixed 
breaking contact of one of the two conducting bars and 

30 a second fixed breaking contact of the second 
conducting bar are positioned on the same axial 
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direction of a sliding axial part of the electrically 
conducting switching element . 

The electrical switch according to the invention - 
may also have the following special features: 
5 - the sliding part of the switching element may be 

composed of a rod that slides along the said axial 
direction inside one of the two conducting bars, the 
contact pin with the rod forming a Y; 

- the rod of the switching element engages in a 
10 hollow fixed breaking contact fixed onto the other 

conducting bar; 

- the sliding part of the switching element may be 
composed of a sleeve that slides on one of the two 
conducting bars along the said axial direction, the 

15 contact pin with the sleeve forming a Y; 

- the sleeve of the switching element engages on a 
fixed breaking contact in the form of a mushroom fixed 
on the other conducting bar; 

- the fixed earthing contact is a hollow contact 
20 in the form of electrical contact pins in which the 

contact pin of the mobile switching element engages; 

- the fixed earthing contact is a rod and the 
contact pin of the mobile switching element has a 
tulip-shaped hollow end into which the fixed earthing 

25 contact engages; 

- a system with a rotating lever and an 
articulated linkage placed in the enclosure is provided 
to move the mobile switching element along the said 
axial direction; 
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- the fixed earthing contact is embedded partly in 
a support plate made of an insulating material closing 
the enclosure. 

According to the final feature, the plate made of 
5 an insulating . material may be used as a support for a 
conducting bar and / or a partition inside the 
enclosure. This special feature according to which the 
fixed earthing contact is partly embedded in the 
support plate is particularly advantageous in terms of 

10 compactness of the electrical switch according to the 
invention^ but it can also be used for other 
applications. In particular, it may be applied to 
obtain the same advantages for a GIS type switch in 
which the switching element is rotating. It may also be 

15 applicable to other types of electrical switches with 
an earthing position independently of a particular 
embodiment of the switching element. 

Example embodiments of an electrical switch 
according to the invention are described below and are 

20 illustrated in the figure. 

Figure 1 very diagrammatically shows a GIS type 
electrical switch with three switching positions 
according to the invention in which the switching 
element comprises a rod that slides inside a conducting 

25 bar. 

Figure 2 very diagrammatically shows a GIS type 
electrical switch with three switching positions 
according to the invention in which the switching 
element includes a sleeve that slides on a conducting 
30 bar. 
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Figure 3 shows a fixed earthing contact partly 
embedded in the support plate closing off the enclosure 
of the electrical switch with three switching positions 
according to the invention, in more detail. 
5 Figure 4 shows a top view of a three-phase 

arrangement of the fixed earthing contacts embedded in 
a support plate. 

Figure 5 shows an arrangement of the isolating 
switch according to the invention in which the support 

10 plate in Figure 4 is taken out of the enclosure. 

Figure 1 very diagrammatically illustrates a cross 
section through a high or medium voltage electrical 
switch according to the invention which in this case is 
a GIS type isolating switch with three switching 

15 positions and an earthing position. 

Figure 1 shows enclosure 1 of the isolating 
switch, a generally cylindrical-shaped metallic 
enclosure that has openings A, B and C closed off by 
electrically insulating plates such as 2, 3 acting as 

20 supports to electrical conducting bars penetrating into 
the enclosure 1 through openings A, B and C. The 
enclosure 1 is hermetically sealed and can be filled 
with a dielectrically insulating gas such as SF6 at a 
pressure of a few bars. 

25 As can be seen in Figure 1, an electrically 

conducting bar A, 5 passes through the two support 
plates 2, 3 respectively, in this case the two 
conducting bars 4, 5 being installed in the enclosure 1 
at a 90° arrangement, in other words perpendicular to 

30 each other and with a spacing between them equal to a 
certain dielectric insulation distance. These two 
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conducting bars 4,5 form one phase of the isolating 
switch, knowing that the invention is applicable to 
each phase of a high or medium voltage single-phase or 
multiphase isolating switch ♦ 
5 In the example illustrated in Figure 1, the 

isolating switch may be connected through the 
conducting bar 5 to a shielded bus bar assembly on the 
same side of the opening B as the enclosure 1 and 
through the bar 4 to a shielded circuit breaker on the 

10 same side of the opening A as the enclosure 1. 

As shown very diagrammat ically in Figure 1, the 
isolating switch comprises a fixed earthing contact 6 
for the phase composed of the conducting bars 4, 5 
arranged close to the support plate 2 and that is 

15 electrically connected to the earth through the metal 
enclosure 1. Furthermore, the isolating switch includes 
a switching element 7 free to move along an axial 
direction D to 'connect the two conducting bars 4, 5 
when it is in a first switching position or closed 

20 position (shown in Figure 1) and to connect the 
conducting bar 4 with the fixed earthing contact 7 when 
it is in an earthing position. The third position of 
the isolating switch is an open position in which the 
two conducting bars 4,5 are separated from each other 

25 by a certain dielectric insulation distance without 
earthing of the bar 4 . 

According to the invention, the fixed earthing 
contact 6 is installed in the enclosure 1 offset from 
the path of the switching element along the axial 

30 direction D and the switching element 7 forms a Y with 
an electrically conducting contact pin 8 such that the 
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conducting bar 4 is earthed by displacement of the 
switching element 7 along the axial direction D, in 
this case a displacement of the switching element 7 in 
the upwards direction in Figure 1 until the fixed 
5 earthing contact 6 and the contact pin 8 engage in each 
other. 

In the example illustrated in Figure 1, the 
switching element 7 comprises an electrically 
conducting rod 9 that extends axially along the 

10 direction D inside the conducting bar 4. The conducting 
bar 4 comprises an axial reaming for this purpose along 
which the rod 9 slides with a longitudinal slit 10 
inside which the contact pin 8 slides and forms a Y 
with the rod 9. In this arrangement, . the electrical 

15 connection between the conducting bar 4 and the rod 9 
of the mobile switching element 7 is made by a first 
fixed switching contact 11 of the linear sliding 
contact type fitted with contact strips and arranged in 
the bottom of the reaming of the conducting bar 4 . The 

20 electrical connection between the conducting bar 5 and 
the rod 9 of the mobile switching element 7 is made 
through a second fixed breaking contact 12 fixed on the 
bar 5, this second breaking contact in this case being 
a hollow contact fitted with contact strips inside 

25 which the rod 7 is inserted. The two fixed breaking 
contacts are in-line along the axial direction D. 

Figure 1 shows the fixed earthing contact 6 in the 
form of a hollow contact in the form of elastic contact 
pins inside which the rod-shaped contact pin 8 engages. 

30 Obviously, the fixed earthing contact 6 could be a rod 
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shaped contact that engages in a hollow tulip shape • end 
of the contact pin 8. 

Figure 1 shows a control system with a rotating 
lever and an articulated linkage denoted by 13 that is 
5 arranged in the enclosure 1 to move the switching 
element 7 along the direction D. 

Figure 2 shows another example embodiment of the 
switching element 7 for an isolating switch according 
to the invention similar to that in Figure 1 and that 

10 in this case comprises an electrically conducting 
sleeve 9* sliding on the conducting bar 4 and 
electrically connected to it by a first fixed breaking 
contact 11 of the linear sliding contact type arranged 
in the sleeve 9*. The sleeve 9' forms a Y with the 

15 contact pin 8. The second fixed breaking contact 12' 
fixed on the conducting bar 5 is in the form of a 
mushroom on which the tulip shaped end 9* closes when 
the isolating switch is in its closed position. 

In the same way as in Figure 1, a. system with a 

20 rotating lever and an articulated linkage 13 controls 
displacement of the switching element 7 along the 
direction D. 

The invention is fully applicable to an isolating 
switch in which the bars of a single phase that might 

25 be connected by the switching element of the earthing 
switch are arranged approximately in line with each 
other. It is quite possible to modify the devices shown 
in Figures 1 and 2, to obtain functionally identical 
earthing switches in in-line bus bar architectures. For 

30 example starting from the device in Figure 1, it is 
possible to significantly shorten the length of the 
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described busbar segment 5 by half, and to rotate this 
segment and its support plate 3 by 90° to arrange the 
bar along the line of the bar 4, provided obviously 
that there is an opening in the enclosure 1 closed off 
5 by the support plate 3 facing the opening A. In this 
case, the second fixed breaking contact 12 should be 
fixed to the end of the bar 5 facing the first fixed 
breaking contact 11. 

According to one particularly important feature of 

10 the invention, the fixed earthing contact may be partly 
embedded in the support plate 2 as illustrated in 
Figure 3 by the fixed earthing contact 6', which 
contributes to even further reducing the dimensions of 
the isolating switch. In the example shown in Figure 3, 

15 the fixed earthing contact 6' includes a conducting 
part 6' A with a hollow contact that passes through the 
support plate 2 along the axial direction D and is 
provided with elastic contact pins, for example shaped 
like a tulip, the contact pin of the mobile switching 

20 element being capable of engaging in this hollow part 
6 'A. The earthing contact 6' also comprises another 
rod-shaped contact conducting part 6'B that extends in 
the plane of the support plate 2 and opens up on the 
outside edge of this support plate to enable connection 

25 to the earth through an end connector 6*C of the rod. 
For example, this earth connection can be made using a 
cable fixed at one end in the end connector 6'C of the 
rod and fixed at the other end to the enclosure 1 of 
the switch 2. The two conducting parts 6' A and 6*B of 

30 the fixed earthing contact 6* may be separable from 
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each other to enable a simple assembly by engagement in 
the support plate 2. 

Figure 4 is a top view showing the arrangement of 
the fixed earthing contacts 6' in Figure 3 in a three- 
5 phase construction of the isolating switch according to 
the invention. With this arrangement, the enclosure 1 
can be opened by removing the support plate 2 together 
with each fixed earthing contact 6' and each conducting 
bar 4 as illustrated in Figure 5. 

10 More particularly. Figure 5 corresponds to 

manufacturing of the isolating switch in Figure 2 but 
with a fixed earthing contact 6' embedded partly in the 
thickness of the support plate as illustrated in Figure 
3. Removal of the support plate 2 together with the 

15 fixed earthing contact 6' and the conducting bar 4 
facilitates maintenance operations of the isolating 
switch, particularly in that the conducting bar 4 can 
be earthed after it has been electrically separated 
from the conducting bar 5. The bar 4 is earthed using a 

20 cable or a conducting part, for example connected to 
the tulip-shaped contact 6 'A of the fixed earthing 
contact 6', which is already earthed through the end 
connector 6'C of the rod as mentioned above. Moreover, 
there is no need to disassemble the control system with 

25 rotating lever and articulated linkage 13. 

It should be understood that when the support 
plate 2 together with the fixed earthing contact 6' and 
the conducting bar 4 are lifted along the direction D, 
the isolating switch is put into its closed position 

30 such that the switching element 7, in this case 
including the sleeve 9', remains fixed to the second 
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fixed breaking contact 12 ' and separates from the 
conducting bar 4 . 



